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Another important role for proteins in health care may be as
vaccines. Today many vaccines consist of the disease-causing orga-
nisms in a weakened, or attenuated, state. Once these invaders are
injected into the body, the immune system generates antibodies
against them and primes itself for future infections of the organisms.
However, because the vaccines contain the entire genetic material of
the virulent organism, there is a slim chance of contracting the disease
from the vaccine. Also, vaccines do not always immunize a person
against all strains of a pathogen, and they often need to be refrigerated,
making them difficult to use in some parts of the world.

The use of subunit vaccines may solve many of these problems, while
also offering the possibility of vaccinating people against a much
broader range of diseases. Subunit vaccines consist of just part of a
virulent organism, such as part or all of a surface protein. If less than
about 50 amino acids long, subunit protein vaccines can be chemically
synthesized from their constituent amino acids; proteins of these
lengths and longer can also be biologically synthesized by genetically
engineered microorganisms. If properly delivered to the body, subunit
vaccines can generate an immune response powerful enough to protect
against infections by the organism itself. In addition, they can be
purer, more stable, and less dangerous than existing vaccines.

A number of viral diseases, including influenza types A and B,
herpes, polio, hepatitis, and acquired immune deficiency syndrome, are
currently being investigated to determine whether they can be pre-
vented by subunit vaccines. However, it may not be possible to make
vaccines for all these diseases. The surfaces of some viruses frequently
change, so that previously effective vaccines lose their punch. Ways
must also be found to strengthen the immune response that subunit
vaccines generate. But even partial successes could have a dramatic
effect on health. There are 80,000 to 100,000 cases of hepatitis B in the
United States each year, causing about 1,000 deaths, and the incidence
of the disease is much greater in other parts of the world. AIDS has
already killed thousands of people in the United States, and the
incidence of the disease is increasing rapidly.

The development of vaccines against bacterial and parasitic patho-
gens is more difficult than the development of vaccines for viruses
because of the complex and varying surfaces and involved lifecycles of
these organisms. For instance, malaria, the most common infectious
disease in the world, is caused by a parasite that exists in three
different forms in the human body, complicating its prevention by a
vaccine. But it may be possible to reproduce surface proteins that occur
on some parasites and bacteria and use them as vaccines. It may also